Egypt has presented important budget imbalances. This paper tries to evaluate whether Egypt's public deficit has had any impact on current account imbalances, examining the validity of the twin deficit hypothesis for Egypt. We conclude for the presence of a (weak) long-run relationship between the budget deficit and the current account deficit. Yet, we reject the twin-deficit hypothesis: we found evidence in favour of a reverse Granger-causality running from the external deficit to the budget deficit. Further, we conclude against the validity of full Ricardian equivalence in Egypt and present evidence in favour of a high degree of capital mobility.
Introduction
The purpose of this paper is to determine whether the budget deficit leads to an external deficit in Egypt, i.e. whether there is evidence in favour of a twin deficit.
In the 1980's both the US external deficit and the budget deficit increased significantly. As a result of this co-movement, several economists attributed a significant portion of the deterioration in the external balance to the emergence of record budget deficits. This causal relationship is known as the twin deficits hypothesis. As current account imbalances may hinder economic growth, this is a relevant topic for developing countries like Egypt.
If the twin deficit hypothesis is correct, the correct policy prescription would be a reduction in the budget deficit via a tax increase. The fiscal consolidation would directly decrease the budget deficit, and would indirectly reduce the external deficit, due to the reduction of the consumption of imported goods induced by the decline of private after-tax incomes (see Normandin (1999) ).
There are some traditional theoretical explanations for the relation between the budget deficit (BDEF) and the current account deficit (CAD). Firstly, and according to the Mundell-Fleming framework, an increase in the BDEF induces an upward pressure on interest rates that, in turn, will cause capital inflows and an appreciation of the exchange rate, ultimately leading to an increase in the CAD [see for example Kouassi, Mougoué et al. (2004) ]. Secondly, according to the Keynesian absorption theory, an increase in the BDEF would induce domestic absorption (an expansion of aggregated demand) and hence, an increase in imports, causing an increase or a worsening of the CAD. Furthermore, the twin deficit issue is also related to the degree of international capital mobility and to the Feldstein and Horioka (1980) puzzle. If in fact savings and investments not are highly correlated, reflecting high capital mobility, then the BDEF and the CAD are expected to move together.
This traditional view is however challenged by the Ricardian equivalence hypothesis of Barro (1974) and Barro (1989) . Ricardian equivalence states that, for a given expenditure path, the substitution of debt for taxes has no effect on aggregate demand nor on interest rates. As a result, it implies that a tax increase would reduce the budget deficit but would not alter the external deficit, since altering the means that the government uses to finance its expenditures does not affect private spending nor national saving.
Yet, when Ricardian equivalence does not hold, there is scope for a causality relationship between the current account deficit and the budget deficit. And, besides the already discussed twin deficit hypothesis -that implies a positive and unidirectional Grangercausality running from the budget deficit to the current account deficit-, there are two other possibilities. Firstly, it is also possible to find a unidirectional causality running from the current account to the budget deficit. This reverse causation is designated in the terminology of Summers (1988) by current account targeting. This is the case when a deterioration in the current account results into diminished economic growth, and subsequently leads to a deterioration in the budget balance. Secondly, a bi-directional causality might emerge between the two deficits. Secondly, a bi-directional causality might emerge between the two deficits. In this case, it does not suffice to cut the budget deficit to eliminate an external deficit. Attention should be devoted as well to the exchange rate policy, to the determination of interest rates and to export promotion policies.
The structure of the paper is as follows. Section 2 outlines the methodology to test for the validity of the Ricardian equivalence and the twin deficit hypotheses. The link with the Feldstein-Horioka puzzle is also examined. Section 3 presents the empirical results for Egypt. Section 4 concludes.
Ricardian equivalence, twin deficits, and the FeldsteinHorioka puzzle
This section presents the methodology we will use to test for the validity of both the Ricardian equivalence (RE) hypothesis and the twin deficit hypothesis. It starts by briefly reviewing empirical literature on the RE relevant to the case of a developing country like Egypt. Barro (1974) seminal paper has originated a huge amount of theoretical and empirical literature on the Ricardian equivalence issue. Here we will focus on testing the equivalence hypothesis using a reduced form consumption function. For more extended surveys see Seater (1993) , Bernheim (1987) , and Marinheiro (2003) .
2.a. Ricardian equivalence
The Ricardian equivalence theory questions the ability of government financing decisions to affect the level of aggregate demand, and consequently the current account. It states that, for a given expenditure path, the substitution of debt for taxes has no effect on aggregate demand nor in interest rates. The reasoning of this theory is as follows. The government's inter-temporal budget constraint implies that, for an unaltered level of government outlays, a tax cut now implies a tax increase in the future. Therefore, as government borrowing only postpones taxes into the future, consumers, who are simultaneously taxpayers, fully anticipating the increase in future taxes, do not consider the current tax cut, and the consequent increase in disposable income, as being permanent. Hence, consumers' intertemporal budget restriction is left unchanged by the government financing decisions, and as a result, the consumption path is also unaffected: the increase in disposable income, resulting from the tax cut, is entirely saved.
Under Ricardian equivalence, consumers react to the tax cut by increasing their savings.
This increase in private saving is used to buy the newly issued government bonds, enabling consumers to have the resources to pay for the increase in future taxes. 1 Therefore, as private saving increases by the same amount as does the budget deficit, the national saving 1 Future taxes have to increase because the government needs the revenue to service this newly issued government debt.
remains unaffected; this in turn leaves the interest rate unaltered. Moreover, in an open economy, the deficit has no effect on the current account balance because the increase in private saving it originates is enough to avoid the need of (additional) external financing.
Consequently, the deficit does not crowd out capital, nor deteriorates the current account balance. This way, the public debt does not affect private sector wealth, or in other words, consumers do not consider government bonds as net wealth. Therefore, and for a given expenditure path, it is equivalent financing the public outlays by debt or by taxation: the timing of taxes has no effect on the private consumption.
The empirical literature on the RE hypothesis is vast and ever increasing. Most studies centre their attention on the reaction of private consumption to government financing decisions. Such studies usually estimate reduced-form consumption functions or Euler equations. Due to reduced Egyptian data-availability, we will just use two reduced forms consumption functions. The first comes from Bernheim (1987) . It is in the author's own words the "second most used consumption equation":
Where C denotes real consumption per capita, TX are tax revenues, G public consumption, GB is end of period government debt, W is private wealth, X is a vector of other exogenous variables and r is the interest rate. As TX t -G t -r t GB t-1 is the government budget surplus, equation (1) could be rewritten as:
where BDEF t is the government budget deficit, i.e. the symmetric of the budget surplus.
The advantage of this specification over other possibilities is the fact that it requires less information relatively to the public accounts: it just requires the value of the budget deficit and public consumption. Other specifications require the knowledge of direct tax revenues and public transfers.
The pure Keynesian view implies β 2 = -β 1 , while the Ricardian view implies β 2 = 0. Which implies that β 2 measures the effect on current consumption of a $1 tax-for-debt-swap. By testing those restrictions it is possible to accept (or reject) these two competitive theories.
Another simple specification is the one proposed by Perelman and Pestieau (1993 
where as before, C is consumption, Y-TX is disposable income, BDEF is the government budget deficit, W is private wealth and GB is government debt. In this formulation, the sum (α 1 + α 2 ) gives the effect on current consumption of a tax-for-deficit substitution, holding public expenditure unaltered. Hence, the Ricardian equivalence hypothesis is interpreted as implying α 1 + α 2 = 0 and α 4 = 0, meaning that a $1 tax for debt swap has no effect on current consumption. On the contrary, the pure Keynesian view implies that α 2 = 0, i.e. that a tax-for-deficit swap has a strong impact on consumption.
2.b. Twin deficits
Most literature has focused on testing for causality between the budget deficit (BDEF) and the current account deficit (CAD).
2 Recent examples are those of Kouassi et al. (2004), and Fidrmuc (2003) . The purpose of the empirical studies is in general to determine how is the CAD financed-by domestic or international capital markets-and to evaluate whether there is a causal link between the CAD and BDEF. If such a link exists, the next step is to find out whether the BDEF is a good predictor of the CAD, that is, does it Granger causes the CAD? Or is the other way round?
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The starting point is to study the time series properties of both the CAD and the BDEF. If both are integrated (non-stationary) it is appropriate to test for cointegration between them.
2 Most studies are potentially subject to problem of testing reduced forms: the correlations found cannot be interpreted in terms of causality in the economic sense, but just in the "Granger causality" sense. See Normandin (1999) for an interesting model based approach. 3 A related issue, which we will not address in this paper, is the sustainability of the current account. The sustainability of the current account implies the existence of a cointegration relationship between the exports and the imports of goods and services plus net interest payments and net transfer payments. In our view, this is conceptually equivalent to test for stationarity of the current account. A recent example is the paper by Wu, Chen et al. (2001) that tests for the sustainability of the current account in a panel cointegration framework for the G7 economies, using the methodology developed by Hakkio and Rush (1991) . See also a similar approach in Baharumshah, Lau et al. (2003) applied to four ASEAN countries.
If such a long run equilibrium relationship exists, the tests must be done using an Error Correction Model (ECM). If there is no cointegration the model reduces to a first difference model.
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According to Engle and Granger (1987) , cointegrated variables have an ECM
representation. Such a model has the advantage of incorporating in the same regression both the short-run dynamics and the departures from the long run relationship between the variables. If BDEF and CAD are cointegrated, it is possible to estimate the following ECM:
Where Δ is the difference operator, α's and δ's are the short-term time invariant coefficients, β's are the long-run coefficients of the lagged error-correction terms (ECM)
derived from the long-run equation. The error terms ξ's are serially uncorretlated whithe noise error terms. According to Kouassi et al. (2004: 506-507) , the relevant testing 
2.c. Twin deficit and the Feldstein-Horioka puzzle
Since the twin deficit hypothesis is concerned with the source of financing of the external deficit, there is a clear link with the so-called Feldstein-Horioka puzzle. According to Feldstein and Horioka (1980) , hereafter FH, in a world of perfect capital mobility domestic investment is not constrained by the amount of domestic saving, but only by the availability of funds in the international fully integrated capital market: saving in each country should 4 As it is well known, Granger-causality tests require the use of stationary, I(0), variables. If the variables in levels are not stationary, then first differences should be used. 5 The hypothesis testing could be done performing either an LR test, a Wald test or an LM test. See further details in Kouassi et al. (2004: 508-509) . In our empirical application we have used an LR test. 6 We should have in mind that when there is cointegration, at least one of the two long-run coefficients, β 1 or β 2 , must be statistically significant and negative. 
where Y is the GDP, C is private consumption, G is public consumption, I is investment or gross capital formation (private and public), and X-M is net exports. For simplicity, Fidrmuc (2003) identifies net exports with the current account. Rearranging, one obtains:
This identity means that the trade balance must equal the difference between national savings (defined as output less total consumption) and investment (gross capital formation).
It could be interpreted as providing a link between the external balance, and saving and investment decisions. Hence, an increase in investment has ceteris paribus a negative impact on the external trade balance. On the other hand, policies that reduce (public or private) consumption are expected to have a positive impact in the external balance via increased national savings. 7 The authors estimated a cross-section regression between investment and saving for developed countries. Perfect capital mobility would imply a null coefficient between both variables. The non-empirical validation of this hypothesis for the advanced economies leads to the well-known "Feldstein-Horioka puzzle". 
where (x-m) is interpreted as the current account, and (t-g) as the government budget balance. Investment share is given by "invt". As follows from the discussion of the above identity (7), a positive coefficient is expected for the budget balance (γ 2 >0), and a negative coefficient is expected for the coefficient on investment (γ 3 >0). Hence, both a budget deficit and high investment are expected to worsen the current account. Moreover, the coefficients of both variables should equal the unity if countries are perfectly integrated into the world economy, and both the budget deficit and investment are financed on the world capital market. However, if the Feldstein-Horioka puzzle is present, the γ 3 coefficient is significantly lower than one. In this framework, a negative γ 2 coefficient leads to the rejection of the twin deficit hypothesis. 
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In a ceteris paribus situation, with perfect capital mobility, the increase in the public investment leads to a deterioration in the external balance, and deteriorates the budget balance, resulting into an effective twin deficit. However, this twin deficit is not captured by regression (9). The increase in the public investment leaves the amount of public saving
is just by definition government gross saving (also known as current budget balance). 8 Hence, the deterioration of the trade balance must be captured entirely by the coefficient γ 3 . As a result, if the government gross saving is properly measured, this equation is unable to capture the deterioration of the trade balance that is due to an increase in the public investment: γ 2 will be nil in this episode. It is possible to mitigate this problem by using the government budget balance instead of (T-G)
in the estimation of equation (9). Although the trade balance (X-M) is the main component of the current account, the latter includes also net transfers. Hence, the proposed simplification is equivalent to assume that net transfers are nil, which is a strong assumption. Hence, in our empirical application we have used data for the current account and not for the trade balance. Besides being more adequate, the use of the current account enables also us not to estimate an identity.
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Notwithstanding these shortcomings, this is a very usefull specification that enables to test two inter-related hypothesis.
8 Government gross saving does not equal the overall budget balance, since it ignores public investment (I g ) and public transfer payments. Government gross saving is simply the difference between total taxes and current public expenditures. 9 In fact, Fidrmuc (2003) uses in his empirical application the overall government budget balance, but does not provide any reason to his choice besides inaccurately stating that (G-T) is the overall budget deficit. The use of the budget balance has however the advantage of allowing a departure from identity (7). 10 If in estimation of equation (9) we were using the trade balance ratio, along with the government gross saving instead of the budget balance, the constant term would be equal to average private saving, and the other coefficients would be biased to the unity, since we would be "estimating" an identity just omitting the private saving variable.
Empirical results for Egypt
This section presents the empirical results for Egypt. It starts by presenting the data. It then shows the results of testing for the Ricardian equivalence hypothesis, and for the twin deficit hypothesis.
3.a. The data
One major obstacle in this study is the lack of a reliable and long dataset for Egypt. The main data source is the International Financial Statistics (IFS) of the International Moneatry Fund (IMF), complemented with other sources. The current account (CA) data is from the IFS. As the CA data is in USD, and GDP is only available in national currency, we have converted the latter into USD using the market exchange rate, in order to calculate the GDP ratios. Trade balance (TrB) data comes also from the IFS database and is expressed in national currency units. Due to several inconsistencies we have not used the IFS data on Egypt's budget balance. 11 Instead we have used the same series as in Marinheiro (2004) .
From 1974 to 1989 the source of deficit data is Mohammed Omran's dataset. 12 From 1990 onwards, we resorted to national data sources. 13 More specifically we used data from several publications of the Ministry of Foreign Trade available at http://www.moft.gov.eg. Figure 1 shows the data in GDP ratios form.
11 Egypt has signed in 1991 an IMF lead stabilisation programme to correct several of its macroeconomic imbalances, namely a large government budget deficit. However, such a large deficit is not reflected in IFS data. According to the IFS database, the deficit in the two years immediately before the stabilization programme was around 5.5% of GDP. If this figure were true, no stabilisation programme would be needed in 1991. Moreover, not even the IMF appears to believe that the IFS statistics are correct. In an IMF working paper, written by Subramanian (1997) , the author presents an average deficit of 15% of GDP in the 3 years before the signing of the agreement, which is in clear contradiction with the IFS data. The source of data used in Subramanian (1997) is national data and IMF staff estimates. However, such data is not available from the IMF. -5% 0% 5% 10% 1 9 7 4 1 9 7 6 1 9 7 8 1 9 8 0 1 9 8 2 1 9 8 4 1 9 8 6 1 9 8 8 1 9 9 0 1 9 9 2 1 9 9 4 1 9 9 6 1 9 9 8 2 0 Visual inspection of the data reveals that both the trade balance and the government budget balance have been always negative. The same is not true for the current account: the current account deficit is smaller than the trade balance deficit, reflecting positive current transfers, mostly from Egyptians emigrants. The data shows also an improvement in both the budget balance and in the current account over the 1990s. This reflects the successful IMF stabilisation programme of 1991. Before the start of the programme, inflation was running above 20%, the budget deficit was above 15% of GDP, the real exchange rate depreciated by almost 30% between 1986/87 and 1990/91. 14 Furthermore, the external debt amounted to more than 100% of GDP, and Egypt was not being able to maintain the external debt service, which consumed almost half the amount of foreign currency it received. Four years after the stabilisation programme the deficit was drastically reduced to 1.3% of GDP, with the bulk of the adjustment made during the first year.
In contrast with the 1990s, since 2000 the budget deficit and the current account have followed different paths: the budget balance has deteriorated while at the same time there is an improvement in the current account. 
Unit root tests
We will start the formal testing procedure by analysing the unit-root properties of the relevant variables. For the testing of Ricardian equivalence we will need the variables expressed in real per capita values, while for the testing of the twin deficit hypothesis we will use GDP ratios. Table 3 -1 shows both the T and Z variants of the ADF test, for the variables in levels and in first differences.
Test results point uniformly to the presence of a unit root in the data, meaning that just the first difference of the series is stationary. The only problematic variable is wealth. Since for Egypt there is no published statistic for wealth we have used as a proxy the sum of money plus quasi-money (data from the IFS database). The ADF T-test is unable to reject the null of a unit root for the first difference of this variable, while the ADF Z-test rejects this null at the 10% significance level. Thus, the variable could be I(2). In order to check the robustness of this finding we run a KPSS test for the first difference of our proxy for wealth. This test of Kwiatowski, Phillips et al. (1992) has the advantage of inverting the null for the stationarity test. The test results were unable to reject the null of stationarity.
Hence, it can be safely concluded that the proxy for wealth is in fact an I(1) variable. At the 5% significance level, both the trace and the maximum likelihood test indicate the presence of a single cointegrating vector. The estimated vector is shown in Table 3 -3. Both the budget deficit and the public consumption variables present negative coefficients.
However, the latter coefficient appears to be excessively high (although the variables are not in logs, but in real per capita values). On the other hand, the coefficients on both the government debt and wealth variables are adequately small and positive. A positive coefficient on debt means that it is regarded by the individuals as net wealth. However, the fact that its coefficient is around half the coefficient (for the proxy) of wealth, means also that individuals are partially aware of the future taxes implied by debt.
16 Table 3 -3. The test results point to the non rejection of the Keynesian claim that the deficit and GDP present the same coefficient (the null has a p-value of 62%).
Conversely, the pure Ricardian view, implying the irrelevance of the method of financing of public expenditures, implying a nil coefficient for the deficit, is clearly rejected by the data at the usual significance levels (the p-value is just 4%). However, this does not mean that there is not partial equivalence, which occurs when consumers partially offset the effects of government financing decisions. In the estimated model, the impact of a tax-fordebt-swap is captured by the coefficient on the budget deficit (β 2 ). The estimation results
imply that an extra pound of (real) deficit per capita (for a given expenditure path) has a positive impact on Egyptian current consumption of 0.43 pounds.
Next, we tested the specification proposed by Perelman and Pestieau (1993) . The
Johansen's cointegration tests are shown in 
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Notes: A lag length of one is used on the VAR (p=1). Critical values for the trace and maximum likelihood tests are from Osterwald-Lenum (1992) . The estimations were obtained assuming a linear trend in the levels of the data, and only an intercept in the cointegration equations.
With regard to the estimation results shown in Table 3 -5, the estimated coefficient for the budget deficit is implausibly high (-1.192 ). The same is true for the debt variable, which casts doubts on the adequacy of the model to the Egyptian economy.
With regard to the formal testing of the Keynesian hypothesis (BDEF t = 0), its restrictions are rejected by the data. Moreover, the restricted equation shows an implausibly high negative coefficient for the debt (which could be acting as a proxy for the deficit) and a high propensity to consume out of wealth.
The data also rejects the equivalence restrictions: the hypothesis that BDEF t = (Y t -TX t ) and GB t = 0 presents a zero p-value. Notwithstanding this clear rejection of the pure equivalence hypothesis, we decide to test a less demanding equivalence restriction, dropping the requirement of a null debt coefficient. Yet, the conclusion remained unaltered. In short, this specification does not fit Egyptian data well. The estimated vector presents implausibly high coefficient estimates, and rejects both the Keynesian restrictions and Ricardian restrictions (even milder ones). Hence, this model is inconclusive for our purposes.
All in all, the data does not point to the validity of Ricardian equivalence for Egypt, meaning that an increase in the deficit, for a given expenditure path, is not fully compensated for by an increase in private saving. As a result an increase in the budget deficit could motivate the need of increased external financing, leading to a twin deficit phenomenon. We will formally test this hypothesis in the next sub-section.
3.d.

Twin deficits: causality tests
We will now address the twin deficit issue for Egypt. Since both the current account and the budget deficit (in percentage of GDP) are integrated variables, the first step is to examine whether there is a cointegration relationship between the two variables. The Johansen test results are shown in Table 3 -6. The estimation was done as before using a lag length of one.
17 If in fact this is a cointegration vector, it shows a positive correlation between the budget deficit and the current account deficit. However, the finding of a positive correlation does not indicate from where the causality runs from: it could be the budget deficit that causes the external deficit, or the other way round. In order to determine the direction of the (possible) causality relationship it is necessary to estimate the vector error correction model (VECM).
Despite the weak evidence towards the existence of cointegration, we decided to continue and estimate the VECM. Its estimation would also allow to cross-check the conclusion regarding the existence of a cointegration relationship. The estimated VECM results are 17 The LM test for serial correlation does not detect first order serial correlation in the estimated residuals. The Chi-squared statistic with 4 degrees of freedom is 3.28, with a p-value of 0.51.
shown in Table 3-7. 18 There we present the regression estimates (by OLS) together with Fexclusion tests for the relevant variables, i.e. for coefficients α 2,1 and δ 1,1 of equations (4) and (5), respectively. The F-tests results appear to point to a single unidirectional Granger-causality relationship direction running from the current account deficit (CAD) to the budget deficit. However, since this is a VECM model, is also necessary to determine which variable adjusts to the deviations from the long-run equilibrium. As it is clear from the results obtained, the adjustment is made by the budget deficit. Put differently, it is the budget deficit that adjusts its level in order for the two variables to share the same relationship over time.
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Formally, the adequate causality test is a joint test for the null of the above mentioned coefficients together with a null coefficient for the ECM term. The LR test results (distributed as a Chi-Squared with two degrees of freedom) are shown in Table 3 -8: The null that the current account deficit does not Granger cause the budget deficit is rejected by the data. In contrast, the null that the budget deficit does not Granger cause the 18 As required by the econometric theory, in the ECM, we used the same number of the lags as in the cointegration test (one). Moreover, both the Akaike and the Schwarz information criteria unanimously select just one lag. 19 The statistically positive coefficient for the ECM in the deficit equation is not unusual, since the ECM term is normalized with regard to the CAD, i.e. it is defined considering the CAD as the independent variable. current account deficit is not rejected. This means that there is just one Granger-causality relationship running from the CAD to the budget deficit, schematically:
CAD BDEF However, as there was no fully compelling evidence in favour of cointegration, we repeated the test procedure omitting the ECM term, i.e. performing just the classical Grangercausality test. Both the Akaike and the Schwarz information criteria select a model with just 1 lag. The estimation reveals a very poor fit to the data (see Table 3 -9). As a result, the former conclusion according to which the CAD Granger-causes the BDEF is now only valid at the 10% significance level. 20 Nevertheless, the budget deficit is still found not to Granger-cause the CAD.
21 Since there were large policy changes during the period under analysis, the relationship between both deficits may have changed over time. In order to get some insights about this question, we have run a recursive estimation (by OLS) of the CAD on the BDEF. The respective recursive coefficient (together with its fluctuation band of ± 2 standard errors) is represented in the next graph. 20 This conclusion is not very different from the one we obtained in the F-tests for the exclusion of the CAD coefficient, ignoring the ECM term. The p-value is exactly the same, but the fit is poorer. 21 If we allowed for instantaneous causality, we would be unable to find any Granger-causality relationship. However, the results obtained do not point to the relevance of this (relatively unusual) hypothesis. 1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 The graph shows that in fact there were considerable changes over time in the relationship between the CAD and the BDEF. More specifically, the relationship evolved from an negative coefficient in the 1980s to a positive relationship since 1991. In 1991, the exchange rate was unified and Egypt starts a de facto hard nominal peg to the US dollar.
Figure 2-Recursive budget deficit coefficient estimate (OLS)
1991 signals also the start of the successful IMF-lead stabilization programme that managed to substantially reduce the amount of the budget deficit. Returning to the recursive estimation results, they should be seen with care since there is no correction for autocorrelation, and the results are obtained using OLS. As a result, the recursive estimates are not directly comparable with the former cointegrating vector. It would be interesting to divide the sample into two sub-samples (1977-1990 and 1991-2003) and repeat the cointegration tests. However, due to the small number of observations involved it is impossible to do a Johansen's cointegration test for the two subsamples. Hence, we have just repeated the Granger causality tests estimating by OLS a VAR in first differences (naturally without considering the ECM term) as in Table 3 -9. On one hand, the results pointed to the absence of any causal relationship in the first sub-sample. On the other hand, for the more recent sub-sample (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) it emerges at the 10% significance level a Granger-causal relationship from the current account deficit to the budget deficit.
Therefore, the results for the 1991-2001 are similar to the ones obtained for the full sample.
3.e.
Twin deficits evidence: summary and possible explanations
In short, our Granger-causality tests point to a reverse causality between the CAD and the BDEF: it is the CAD that is found to Granger cause the BDEF, and not the other way round. 22 This evidence in favour of current account targeting is somewhat an unusual result, implying a reaction from the budget deficit to the external imbalances. This pattern of external adjustment might be especially relevant for developing countries that have accumulated large external debts, as it was the case of Egypt [see Baharumshah and Lau (2005) ]. This reverse causation could be explained by a conjunction of several factors.
A natural explanation for this reverse causality result rests on the endogeneity of the budget balance to the fluctuations in domestic output. Firstly, a capital inflow 23 tends to lead to a real appreciation of the exchange rate, which in turn deteriorates the trade balance.
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Alternatively, a negative exogenous shock, for instance a taste shock, may lead to a decrease in exports or an increase in imports. The induced deterioration in the external balance, reflecting the substitution of domestic production by (relatively cheaper) imports, has ceteris paribus a negative impact on domestic output, leading to decreased tax revenues and to a deterioration of the budget balance. Secondly, the government could resort to a fiscal stimulus in an attempt to mitigate the negative impact of a current account deficit on domestic output. In this case, the current account deficit is causing an economic slowdown, which increases government spending and reduces tax revenues. This suggests that the government budget deficit is not determining the external deficit; instead there is reverse causation running from the external to the internal budget deficit. The evidence regarding this possible explanation for Egypt is not fully conclusive. Focusing in the period after the start of the stabilisation programme, in 1991, there was an improvement in the current account from 0.4% of GDP in 1990 to 7% in 1992. Moreover, the GDP continued to 22 Although this reverse causality conclusion is not very robust, since in some cases it is valid only at the 10% significance level, we have not found the slightest evidence in favour of the usual causal relationship from the BDEF to the CAD. 23 The capital inflow could have diverse origins and depending on its roots may have a very different impact on prospective growth. If it is the result of an increase in the level of debt of the economy vis-à-vis the rest of the world it will decrease the prospective growth potential of the economy. On the contrary, if the capital inflow is the result of increased foreign direct investment it will have a positive impact on the growth prospects. Alternatively, a negative exogenous shock may lead to a decrease in exports or an increase in imports triggering a decline in domestic production. 24 If the exchange rate is flexible, the real appreciation occurs via an appreciation of the nominal exchange rate. Under a fixed exchange rate regime, the real appreciation occurs via higher domestic inflation leading to an increase in the relative price of domestic production.
growth despite the loss of competitiveness induced by the real appreciation of the Egyptian pound. Hence, the improvement in the external account allowed for a reduction in the budget deficit, since there was not a decrease in the tax revenues nor was it necessary an increase in expenditures to counter a slowdown in growth that was inexistent.
Another explanation is based on some specificities of the Egyptian economy. Both the Egyptian economy and the Egyptian public receipts rely on important Suez Canal Dues and on oil exports. 25 Since, such two sources of revenues enter also in the government revenues, its decline has a negative impact on the current account, on GDP, and also in the government budget balance. Hence, this deterioration in the external balance is accompanied by a decrease in the Government's revenues, and hence by a deterioration in the budget balance (and vice-versa for an increase in the oil price). Hence, there is a direct mechanism between the CAD and the BDEF operating in Egypt, which might contribute to explain the reverse causation result. Alkswani (2000) presents similar evidence in favour of reverse causality for the case of Saudi Arabia.
Finally, the reverse causality result may be linked with the important sterilization effort made by the Egyptians authorities during the 1990s. 26 Following the unification of the exchange rate in October 1991, the nominal exchange rate was in fact pegged to the USD due to massive intervention by the central bank (at approximately 3.3 Egyptian pounds per USD). This intervention has effectively abolished the foreign-exchange risk, leading to large short-term capital inflows. Fearing an increase in domestic inflation, which could cause a large real appreciation of the Egyptian pound, the central bank of Egypt (CBE) tried to sterilize the increase in money supply through open market operations, absorbing domestic liquidity in exchange for domestic Treasury Bonds, resulting into an increase in the domestic short-term interest rate. 27 As a result of this policy the CBE accumulated large foreign reserves. The sterilization effort was equivalent to the CBE acquiring international reserves in exchange for domestic public debt. The amount of CBE reserves rose even further due to the rapid pace of dedollarization that was taken place. 28 However, as pointed 25 Oil exports accounted for 37% of total exports in 2003/2004. In the same fiscal year, Suez Canal dues accounted for more than 1/5 of total services receipts. 26 We would like to thank Hanaa Kheir-El-Din for the suggestion of this possible explanation. 27 See Al-Mashat and Grigorian (1998) for details. 28 The success of the 1991 stabilisation programme in controlling inflation and reducing the budget deficit coupled with the capital inflows and large foreign reserves have increased the public confidence on the out by Caramazza and Aziz (1997: 95) and Caramazza and Aziz (1998) the sterilization effort is effective at best only in the short-term. Sterilization prevents the domestic interest rate from falling in response to the capital inflows, and could in fact attract further capital flows [see also Al-Mashat and Grigorian (1998: 9) ]. Moreover, there are important and rising quasi-fiscal losses from intervention, arising from the differential between the interest earned on foreign reserves and that paid on debt denominated in domestic currency. 29 In Egypt, as a result of this policy there was an enormous increase in the domestic debt ratio, which has lead to a heavy domestic debt service. Due to the large gap between the domestic treasury bond return and the return on foreign (USD) reserves, there was a snow-balling effect in domestic debt in this period. All in all, due to the sterilization effort, we could have that a current account deficit (i.e., capital inflows) lead to a budget deficit, due to increased domestic debt service. As pointed out by Calvo and Reinhart (1998) , the accumulation of foreign reserves might also tempt the politicians to use it for large public spending increases, originating a further increase in the budget deficit.
3.f. Twin deficits and Feldstein-Horioka puzzle
Next we estimate the model proposed by Fidrmuc (2003) that has the advantage of presenting a regression model that encompasses both the twin deficit hypothesis and the Feldstein-Horioka hypothesis. As we have seen previously in Table 3 -9, a regression of the CAD on the budget deficit (and vice-versa) presents a low fit to the data. This might be the result of omitting relevant variables in the evolution of both CAD and BDEF. One of such omitted variables is the investment share in GDP. If investment is financed by external resources, an increase in investment could lead to an increase in the external deficit. Hence, the omission of investment might bias the results. Notes: A lag length of two is used on the VAR (p=1). Critical values for the trace and maximum likelihood tests are from Osterwald-Lenum (1992) . The estimations were obtained assuming a linear trend in the levels of the data, and only an intercept in the cointegration equations.
A Johansen cointegration test of Fidrmuc's specification is shown in Table 3 -10. It involves estimating equation (9), that is regressing the external balance on the budget balance (BBAL) and on the investment ratio (all as a share of GDP). As discussed above, in section 3.f, differently from Fidrmuc (2003), we have used as dependent variable the current account (CA) balance instead of the trade balance.
The maximum likelihood statistic points to the selection of two cointegrating vectors at the usual 5% significance level, while the trace statistic points to a single cointegrating vector.
However, as the first estimated vector is economically meaningless, we decided to retain only the second vector, which is:
Where CA is the current account balance, BBAL is the budget balance and INVT is investment. All three variables are expressed as a percentage of GDP. The twin deficit hypothesis implies a positive coefficient for the budget balance (γ 2 >0). However, the estimated results point to a negative coefficient leading to a rejection of the twin deficit hypothesis. With regard to investment, a negative coefficient is expected for the coefficient on investment (γ 3 >0). If Egypt were perfectly integrated into the world economy and investment were financed on the world capital market, γ 3 would equal the unity. On the other hand, if the Feldstein-Horioka puzzle is present, and there is no capital mobility, the γ 3 coefficient would be significantly smaller than one. This vector points indeed to an intermediate situation: the γ 3 coefficient is not unity, but is not far away from unity, meaning that according to this model 78% of the total Egyptian investment is financed via external financing.
Although interesting, these conclusions were drawn using just the second cointegrating vector. Consequently, it might be advisable to estimate the same formulation using an alternative estimating technique such as the fully-modified OLS (FM-OLS) regression technique of Phillips and Hansen (1990) The results obtained by using the Engle-Granger method and the FM-OLS are not very different from the previous one. Since the null of no cointegration in the OLS estimation of the Engle-Granger method is not rejected, we should focus our attention on the more robust FM-OLS regression results. Nonetheless, according to both such estimates, the budget balance presents always a negative coefficient. 30 This finding reinforces our previous conclusion of rejection of the twin deficit hypothesis for Egypt. This rejection of this hypothesis is not inconsistent with our previous finding of reverse causality running from the current account to the budget deficit.
With regard to investment, the γ 3 coefficient is statistically significant and not very far from the unity (70% according to the FM-OLS method). Hence, it appears that Egypt is fairly integrated in the world's capital markets, meaning that most of domestic investment appears to be financed from external funds.
All in all, if Ricardian equivalence is found not to hold for Egypt and there is a large degree of capital mobility, we would expect the existence of a twin deficit, since increases in the 30 Yet, according to the FMOLS method the budget balance coefficient is not statistically different from zero.
government's net borrowing requirements could be financed by the external financing.
However, and according to Summers (1988) if countries systematically use the economic policy to maintain the external balance, avoiding large capital flows, capital may be internationally mobile while simultaneously the FH test signals low capital mobility. This is possible because economic policy is bringing savings and investment into balance.
31
Moreover, in the case of Egypt, there is some evidence towards partial Ricardian equivalence (consumers were found to offset roughly 40% of government tax-for-debt swaps) and the degree of capital mobility is just 70%. Hence, only 42% (0.6*0.7) of an increase in the budget deficit would be expected to be financed from abroad, mitigating the theoretical possibility of a twin deficit. Still in the case of Egypt, due to the already high level of external debt, the forces leading to reverse causation appear to be dominant, leading to a non-statistically significant budget deficit coefficient in this regression.
Notwithstanding these arguments, the empirical results point indeed to a puzzle that deserves further research.
3.g. Policy implications
Our conclusion regarding the non-validity of Ricardian equivalence means that the Egyptian government can use fiscal policy to stabilize the business cycle. However, care
should be devoted to sustainability issues, to avoid debt accumulation. The already very high internal debt ratio points to the need of adopting debt reduction policies, such as further reductions in the budget deficit and the intensification of privatisation programmes.
We further concluded that causality runs from the current account deficit to the budget deficit. As a result, policy efforts should be directed primarily to the reduction of the current account deficit. In the case of Egypt it does not suffice to reduce the budget deficit to decrease the current account deficit: it is also necessary to resort to other policies like export promotion ones.
31 Summers (1988) criticizes the approach of Feldstein-Horioka (FH) to measure the degree of financial integration. Due to the current account policy of the government, the FH measure may indicate a low degree of financial integration even when financial markets are perfectly integrated. If the government succeeds in targeting the current account, bringing it into balance, saving and investment become strongly correlated. As a result, the FH saving-retention coefficient (the coefficient obtained when regressing investment on savings) is high, signaling low capital mobility, when in fact there is a high degree of capital integration.
We should also point out a word of caution: there is some indication that the relationship between the two deficits has not been stable over time. If this is actually true, the econometric results based on the full sample could provide no guidance to policy.
Notwithstanding, it appears that this reverse causation Granger-causality relationship (running from the current account deficit to the budget deficit) is present in the more recent 1991-2003 period. This finding provides however some comfort to the policy prescriptions outlined above.
From the analysis it appears also important to maintain some flexibility in the exchange rate system. This would make the Egyptian economy less vulnerable to eventual speculative capital flows, and avoid the costs of sterilization. Hence, Egyptian authorities are encouraged to continue to develop the flexible exchange rate regime adopted in December 2004.
Conclusions
This paper analysed the validity of the twin deficit hypothesis for Egypt. If the twin deficit hypothesis were valid, the appropriate policy prescription to correct a current account deficit would be a tax increase. However, such a policy prescription would be completely ineffective if Ricardian equivalence were a valid description of reality. Hence, we started by empirically testing the validity of the Ricardian equivalence hypothesis. The empirical results rejected the validity of this hypothesis for Egypt: there is at most partial equivalence, with private consumption offsetting less than half of a tax-for-debt-swap for a given expenditure path. This means that a decrease (or increase) in taxation for a given amount of expenditure has an impact on private consumption, enabling the government to stabilise the business cycle through the variation in the deficit, and opening the scope for a twin deficit.
With regard to the twin deficits hypothesis, although the evidence is not clear-cut, there is some evidence of a (weak) long-run relationship between the budget deficit and the current account deficit. However, the direction of Granger-causality does not run from the budget deficit to the external deficit, but the other way round. That is, we have found evidence in favour of reverse causation: it is the current account deficit that Granger-cause the budget deficit. This means that an increase in the current account deficit leads to an increase in the budget deficit.
The Granger-causality test does not enable us to track the possible explanations for this less usual result. Possible explanations for this current account targeting possible explanations explore the impact of the external imbalances on the domestic output and on the fiscal balance. A widening of the external deficit, due for instance to a decrease in exports or an increase in imports, results into slower growth, which in turn decreases tax revenues and increases the budget deficit. Moreover, if the government tries to counter that slowdown in the economic activity, via an expansionary fiscal policy, there is a further increase in the budget deficit. Other possible explanations for the reverse causality result are based on the specificity of the Egyptian economy. Due to the importance of oil exports and Suez Canal
Dues to both the external balance and government revenues, there is a direct link among the oil price, the external balance and the budget deficit. Furthermore, the sterilization of capital inflows during the 1990s has had a negative impact on the budget balance, due to an important increase in the domestic debt service.
These results should however be used with care because the cointegration results are only valid at the 10% significance level and there is some indication of an unstable relationship between the budget deficit and the current account deficit. Due to the small sample dimension it is not viable to divide the sample into two distinct periods within an ECM framework. Abstracting from cointegration, the Granger-causality relationship running from the current account deficit to the budget deficit appears to be present only since the start of Egypt's adjustment programme in 1991.
We have also estimated the model proposed by Fidrmuc (2003) that has the advantage of providing, in the same regression, a test for the twin deficit hypothesis together with an estimate for the degree of capital mobility (or financial integration) . We concluded for the rejection of the twin deficit hypothesis, and for the presence of a high degree of capital mobility. Hence, the results obtained by estimating this model reinforce the rejection of the twin deficit hypothesis obtained by the Granger-causality tests. However, if we combined the rejection of Ricardian equivalence with a very high degree of financial integration we would have expected the emergence of a twin deficit. The strong rejection of this hypothesis is indeed a puzzle that deserves further research. 
